In recurrent tonsillitis, the pathogenic bacteria are harbored in the tonsil core, and therefore cultures of superficial swab samples are not particularly accurate in identifying specific types of core bacteria. On the other hand, the results of fine-needle aspiration (FNA) cultures of core samples have been closely correlated with the findings of core cultures in excised tonsils, and both methods are far superior to surface swabbing. We conducted a prospective study to compare the accuracy of culture findings from tonsillar tissue obtained by surface swabbing, FNA sampling of the tonsil core in situ, and core sampling of the excised tonsil in children with recurrent tonsillitis. Our patient population was made up of 54 children-22 boys and 32 girls, aged 4 to 14 years (mean: 10.7)-who were undergoing elective tonsillectomy during a 1-year period. On the day of surgery, a surface swab, core FNA sample, and dissected core sample were obtained from each patient and sent for culture. Culture showed that the three methods were in agreement in 34 cases (63.0%). In 9 cases (16.7%) the sur-face swab culture grew different pathogens from those of the two core cultures, and in 3 other cases (5.6%) the surface swab culture was negative while the two core cultures were positive for the same pathogens. In all, the results of core FNA culture and dissected core culture were in agreement in 46 cases (85.2%); in only 4 cases (7.4%) did the core FNA culture fail to accurately identify the causative pathogens. Overall, the sensitivity and specificity of core FNA sampling were 100 and 50% respectively, compared with 82.9 and 30.8% for the superficial tonsillar swab. We conclude that routine culture of surface swab specimens in patients with chronic or recurrent tonsillitis is neither reliable nor valid. We recommend that core FNA sampling be considered the diagnostic method of choice since it can be done on an outpatient basis, it would reliably allow for culture-directed antibiotic therapy, and it could obviate the need for elective tonsillectomy in many cases. However, its feasibility as an office procedure in children remains to be determined.
Introduction
Chronic and recurrent tonsillitis is commonly treated with empiric antibiotics. However, since empiric treatment has been noted to fail in many cases, patients have often experienced persistence of infection and, in some cases, the development of a peritonsillar abscess. In some patients, these complications progress to a chronic infective stage that requires a tonsillectomy. 1 In chronic and recurrent infective tonsillitis, the pathogenic bacteria are harbored in the tonsil core. In view of the failure associated with empiric therapy, culture-directed antibiotic therapy based on throat swab culture sensitivity results is commonly prescribed. 2 However, superficial swab cultures often cannot accurately identify the type of core bacterial pathogen. 3 In contrast, cultures of fine-needle aspiration (FNA) specimens obtained from the tonsil core in situ have been shown to be far superior to surface swab cultures in identifying pathogens. 4 Accurate identification of the precise bacterial organism responsible for an infected tonsil might revolutionize the management of chronic and recurrent tonsillitis because culture-directed antibiotic therapy would obviate the need for elective tonsillectomy in many cases.
In this article, we describe our study of the different means of identifying the common core pathogens that cause chronic and recurrent tonsillitis.
Patients and methods
For this prospective study, our patient population was made up of 54 children-22 boys and 32 girls, aged 4 to 14 years (mean: 10.7)-who underwent an elective tonsillectomy from December 2013 through November 2014 in the Department of Otorhinolaryngology-Head and Neck Surgery at Calcutta Medical College. Patients who had had a recent upper respiratory tract infection, acute tonsillitis, or a bleeding disorder were excluded from the study, as were patients whose parents refused to provide informed consent.
The indication for tonsillectomy in each patient was five or more episodes of tonsillar inflammation during the previous year. Patients had received no antibiotics during the 3 weeks before the operation.
The goal of our study was to compare culture findings from tonsillar tissue obtained by three different methods: surface swabbing, FNA sampling of the tonsil core in situ, and core sampling of the excised tonsil.
Specimen collection. On the day of the operation, surgeons obtained from all patients a tonsillar surface specimen with a sterile nylon flocked swab. Care was taken not to touch the surrounding oropharynx with the swab. Patients were then administered a sterile 10% lidocaine solution to be kept in their mouth for 5 minutes. Next, an FNA specimen was obtained from most patients from the tonsil core under strict aseptic conditions; the parents of some children did not grant permission to obtain a sample while their child was awake, so in these cases the FNA sampling was delayed until just before surgery, after the patient had been put under general anesthesia.
All tonsillectomies were performed via the dissection method. Immediately after excision, the tonsil was immersed in povidone-iodine solution for 30 seconds. It was thoroughly rinsed with sterile saline and placed in a sterile tray. The tonsil was then sectioned into two pieces with a sterile scalpel, and a core swab of the excised tonsil was obtained. Care was taken to avoid contamination of the core specimen by contact with the tonsil's outer surface.
The three tonsillar samples were put in a thioglycolate broth and transported to the microbiology laboratory. The specimens were cultured in 5% sheep blood agar, chocolate agar, and Robertson's cooked meat medium. The tonsillar pathogens were identified by standard techniques. 5 Ethical considerations. Approval of the study protocol was granted by our Institutional Ethics Committee. All parents provided informed written consent.
Results
The 54 cases yielded 162 samples. Of these, pathogenic organisms were isolated in 143. Polymicrobial infection was seen in 14 patients (25.9%).
The same pathogen was isolated from the surface swab, core FNA, and core swab samples in 34 patients (63.0%). In 9 patients (16.7%), pathogens from the surface swab differed from those of the two core isolates. FNA core cultures matched those of core swab cultures in 46 patients (85.2%). In only 4 cases (7.4%) did the core FNA culture results differ from those of the true core swab results (table 1) . Sensitivities and specificities were 100 and 50%, respectively, for core FNA and 82.9 and 30.8% for the surface swab.
The most common isolate on the surface and in both core cultures was 
Discussion
The pathogenesis of chronic and recurrent tonsillitis remains largely unknown, and selecting the appropriate antibiotic therapy for affected patients can be difficult. This difficulty is attributable to the limitations of the traditional methods of predicting tonsillar microflora and the increasing incidence of beta-lactamaseproducing bacteria in the tonsils. 6 A high concentration of tonsillar core microflora has been positively correlated with the clinical parameters of infection and hyperplasia of the tonsils. 5 Kurien et al validated the reliability of culture by surface swabs and core FNA against the gold standard: a core swab of the dissected tonsil. 4 They found that all pathogens detected by superficial swabs and core FNA were also detected in dissected core cultures. Inci et al found that the sensitivity and specificity of core FNA in accurately identifying core pathogens were 66 and 100%, respectively, compared with 36 and 100% for surface swabs. 7 In a separate investigation, Kurien et al reported that the likelihood ratio of a throat swab being positive in chronic tonsillitis was 0.84 for specific pathogens and 1.3 for pathogens in general, and they concluded that surface swabbing was neither reliable nor valid. 2 In our study, the sensitivity of both core FNA and surface swabs was 100 and 82.9%, respectively, and their specificity was 50 and 30.8%. Statistically, FNA of the tonsil core was significantly more sensitive and specific than surface swabs in predicting the core organism in the tonsil (p < 0.05).
Like us, Kurien et al also found that the core FNA had a sensitivity of 100%, and they even advocated its use (with local anesthesia) as a reliable and valid outpatient procedure for identifying the causative organism in diseased tonsil cores. 4 In a study of 100 patients with chronic tonsillitis, Mallya and Abraham found that isolates identified by surface swabbing were consistent with those identified by core sampling in most patients. 8 Our study yielded a similar finding. However, a study of 50 tonsillectomy cases by Kumai et al revealed a lack of correlation between sterile surface culture and core culture results in most patients. 9 Al-Roosan et al 3 and Rosen et al 10 found differences between surface and core microorganisms in 62 and 48% of cases, respectively.
In our study, S aureus, group A beta-hemolytic streptococci, and Klebsiella spp were the most common isolates in both surface and core samples. Our findings were similar to those of other studies. [11] [12] [13] In a study by Uppal and Bais, beta-hemolytic streptococci were found to be the most common isolate (39% of cases) followed by S aureus (35.6%). 14 Brook et al also found that beta-hemolytic streptococci were the most common isolate in their study. 11 Our study investigated the reliability of conventional tonsillar surface swabbing in identifying the causative pathogen in chronic and recurrent tonsillitis. We found that core FNA sampling was superior to surface swabbing and as reliable as dissected core sampling.
We conclude that routine culture of surface swab specimens in patients with chronic or recurrent tonsillitis is neither reliable nor valid. We recommend that core FNA sampling be considered the diagnostic method of choice since it can be done on an outpatient basis, it would reliably allow for culture-directed antibiotic therapy, and it could obviate the need for elective tonsillectomy in many cases. However, its feasibility as an office procedure in children remains to be determined. 
